This paper synthesizes five determinants of innovation and productivity of a nation. They are: Human resources and their characteristics, Natural and physical resources and their characteristics, Systems and strategies and their characteristics, Interactions and relationships among above three aspects, and Changes in the above four aspects. Though this paper separately identifies the determinants of innovation and productivity, using them for creating innovation and productivity into a process is complex and dynamic. Hence, for instance, we suggest primarily investigate how the characteristics of human resources in a nation determine its innovation and productivity; or how national reward management of a nation can affect innovation potential of the nation, in consideration of complexity of the relationship among the variables. Further, this study proposes to explore how these five determinants influence each other and work together among them; and/or whether they work collaboratively or competitively. These studies can pave the ways for determining the actual level of innovation and productivity of a nation. This paper, as a base, contributes to that extent.
INTRODUCTION
Innovation is about translating new ideas into products and services for value addition. This as a process requires all stakeholders (such as individuals, organisations and society) to have flexible attitude, and willingness to adapt and welcome unprecedented levels of change (GII, 2007) . Appropriate environment is apart necessary to flourish innovation in a nation. This includes institutions, legal framework, infrastructure, mindsets, incentives and culture (GII, 2008) . Effective and efficient leadership and management and competencies are now seen as the key to successful innovation and competitiveness (Gray and Mabey, 2005) .
According to Crespi and Zuniga (2012) , determinants of innovation are not the same for every country. They point out that the policy and business strategies designed towards an innovation should pay attention to the specific characteristics of national innovation systems and organisational innovative behaviour.
In general, a common believe is that some counties are more innovative and productive than others due to various reasons. Rather than listing them, it is useful to the less innovative and productive nations, if general and specific reasons, factors and determinants that underpin the innovation and productivity are meaningfully illustrated towards their innovative processes. Hence, this paper objectively explores the determinants of innovation and productivity of the nations based on the existing literature. In this context, a comprehensive literature study has been conducted by employing a methodology of reviewing research papers, text books, and other related sources/materials with respect to 'innovation', 'productivity' and their determining 'factors'. The rest of this paper is presented with: key factors of innovation and productivity, discussion and conclusion.
KEY FACTORS OF INNOVATION AND PRODUCTIVITY
As technology takes the leads for global development throughout the nations, the 'World Business' published an assessment report (2007) on how every nation was active in bringing innovations to the rest of the world. This report basically ranked 107 countries; and among them, the USA, Germany, UK, Japan, France, Switzerland, Singapore, Canada, Netherland and Hong Kong are the top 10 ranked countries in order for the innovation. According to the Global Innovation Index (GII, 2007), the innovation level of a nation will be determined by five key input factors; and their output level are determined with knowledge, competitiveness and wealth. Now, the conceptualized input and output framework was revised time to time, as per the changes in global environment. Figure 1 ). 1 These five inputs are the pillars to represent the aspects that enhance the capacity of a nation to generate ideas and leverage them for innovative products and services. At present, this GII uses two output pillars to evaluate the benefits of successful innovation to the citizens and organisations of the county. They are: (1) knowledge and technology outputs, and (2) creative outputs (see Figure 1) . 2 In general, these measures show an abstract view of determinants of innovation and productivity of a nation at the outset.
According to the report GII (2014), about 143 countries are ranked. Switzerland, UK, Sweden, Finland, Netherlands, USA, Singapore, Denmark, Luxemberg and Hong Kong and top ranked countries in order for 2014 innovations (see Table 1 ).
The literature on national innovation system emphasizes that the innovation capacity of nations depends on their institutions (Freeman and Soete, 1997; Waarden, 2001) . Innovation efforts and initiatives in a value creation process tend to heavily depend on employees' human capital and behavior, the key inputs at work (Chen and Huang, 2009 (Hegde and Shapira, 2007) , Taiwan (Aw et al., 2011) , and China (Jefferson et al., 2006) . Ayyagari et al. (2007) investigate the determinants of firm innovation in over 19000 firms across 47 developing economics. They define the innovation process broadly in view of incorporating not only core innovation (e.g. new products and new technologies) but also other types of activities that promote knowledge transfers and adapt production processes. They find that more innovative firms are large exporting firms characterized by private ownership, highly educated managers with midlelevel managerial experience, and accessing of external finance. Conversely, firms that innovate less are typically state owned firms without foreign competitors. Identity of the controlling (ownership) shareholder(s) seems to be important for core innovation, since it is evidence that the private firms with financial institution(s) as the controlling shareholder(s) are the least innovative. While external finance utilization is associated with greater innovation by the private firms, it does not make state owned firms more innovative. Financing from foreign banks is associated with higher level of innovation, compared to financing from domestic banks. These findings provide us a more comprehensive view on the factors affecting innovation and productivity of an organisation and a 1 Initially, the five input pillars were for 2007: institutions and policies, human capacity, infrastructure, technological sophistication and business markets and capital; for 2008/2009, they were revised as: institutions and policies, human capacity, general and ICT (information and Communication Technology) infrastructure, market sophistication and business sophistication; for 2009/2010, they were termed as: institutions, human capacity, ICT and uptake of infrastructure, market sophistication and business sophistication; and for 2011 to 2014, they are institutions, human capital and research, infrastructure, market sophistication and business sophistication. 2 Before 2010, the innovation outputs were measured in terms of knowledge, competitiveness and wealth. For 2010 and 2011, these outputs were revised as scientific outputs, and creative outputs (and well beings). From 2012 onwards, the innovation outputs are measured with knowledge and technology outputs, and creative outputs, as in the Global Innovation Index Report 2014.
nation. Indicatively for a country, the firm's size, ownership, business scope (exporting or not), education and experiences of managers, competition (local as well as foreign), stakeholder controls and capacity to access finance (internally or externally and from foreign or local banks) are the determinants of the level of innovation and productivity of the country.
By examining six Latin American countries such as Argentina, Chile, Colombi, Costa Rica, Panama and Uruguay, Crespi and Zuniga (2012) endorse an evidence for the relationships of innovation input (firm size, export, non-technological innovation, foreign ownership, patent protection, co-operation, public finance, importance of market sources of information, importance of scientific sources of information, importance of public sources of information and capital or investment per employee) to innovation output (technological innovation, expenditures on innovation activities per employee and productivity-sales per employee) and productivity.
According to Gorodnichenko and Schnitzer (2013) , the difficulties and cost of accessing external finance adversely affect the domestically owned firms in their innovation activities. In contrast, foreign-owned firms exhibit much less sensitivity to financial constraints. They demonstrate clear evidence that financial limitations control the innovation ability of domestic ownership firms, thus putting them vulnerable to near the technological frontier. Benavente (2002) finds the relationship of innovative activities to firm's size and market power.
Crespi and Pianta (2008) explore that the innovation in firms and industries can be associated to two different strategies: either (a) searching for technological competitiveness (through knowledge generation, product innovation and expansion of new markets) or (b) aiming at greater cost competitiveness (through job reductions, labour saving investment, flexibility and restructuring). According to their findings, the technological and cost competitive strategies are also the determinants of the innovation and productivity. Felsenstein (2013) examines the role of human capital and physical capital in determining regional productivity and innovation and reveals that human capital has large and relatively consistent effects on earnings and innovation at regional levels. This study also supports inverse relationship of human capital mobility to innovation. This is interpreted as reflecting the 'conduit' role of the region in the innovation process. The ratios of regional capital-tolabour have inverse relationship to innovation, thus highly supporting substitution role of physical capital for human capital rather than its complementing role for.
Generally, the leaderships or leaders (leadership styles) play key roles in innovation and creativity in organisations and nations ( (Fielding, 1992) .
Studies show the powerfulness of the human capital acquired from other specialized regions/nations for innovations, compared to the human capital bred locally (e.g., Simonen and McCann, 2010 ). Some studies demonstrate no adverse effect by mass immigrants on manufacturing productivity (e.g., Paserman, 2008) , and employment opportunity and remuneration (e.g., Friedberg, 2001 ). Weerasinghe and Jayawardane (2013) describe how the formulation of innovation process seems complex, since the process needs to accommodate various related "information, knowledge and feedback channels" for innovation of ideas and solutions.
In Japan, the development of Japanese based management of stable labour relations, group formation, transfer of technology, contribution of industrial policy (industrial organisation, industrial structure and industrial location), individual entrepreneurial involvement (e.g. Toyota, Honda), binding into business, highly skilled and qualified workers and distinguishable, but unique, Japanese management practices are the major determinants of high productivity and innovation of the Japanese automobile industry (Shimokawa, 1982) . Referring to Singapore experience and achievement, it is possible to argue that productivity based social movement intensity can improve the level of productivity consciousness in an organisation. Foo and Hall (1997) indicate this social movement as a force that has made the management to look for productivity based innovations. Lee and Part (2006) highlight the establishment of an 'innovation-friendly atmosphere' in the society as one of the key determinants of a nation's innovation. Similarly, Panuwatwanich et al. (2008) indicate that 'climate for innovation' brings innovation-related outcomes. Efrat (2013) finds that most cultural aspects still have significantly lasting impacts on the tendency towards national level innovation. Efrat (2013) also indicates that though innovation based investment is a crucial force for innovation, the cultural aspects (specifically "Individualism, Masculinity, and Uncertainty Avoidance") still significantly motivate innovation.
The above shows that various factors are influencing, determining and affecting innovation and productivity of a nation in different levels. They are at individual level, organisational level, society level and national level. All these levels are responsible for bringing a nation's innovation and productivity.
DISCUSSION
In many cases, determinants of both the innovation and productivity are consistently the same. Doran Generally the literature shows five key factors that determine the level of innovation and productivity of a nation. At a glance, the mapping of five factors in the literature is given in Appendix 1. The five determinants are: (1) human resources and their characteristics, (2) natural and physical resources, and their characteristics, (3) systems and strategies, and their characteristics, (4) interactions and relationships among 1-3, and (5), changes in 1-4 over time.
Human resources and their characteristics are a crucial determinant of the innovation and productivity of a nation. It includes many aspects like stock of human capital, and its size, education and knowledge levels etc. The level and standard of education and research activities in a country are the major determinants of the nation's innovation capacity (GII, 2013) . This includes social/a group's norms, habits, conventions, and rules (Waarden, 2001 ). People and their qualities are the important sources of innovation and imply the importance of their innovative behaviours in the nation. Filippettia and Archibugia (2011) signify the role of qualified human resources in shaping the downswing effects of innovation in leading nations.
Natural and physical resources, and their characteristics are also a key determinant of innovation and productivity of a nation. A nation's investments with limitation in innovation related resources (e.g. infrastructures, machinery, etc.) control the level of national innovation initiatives and outputs. Dutta, Reynoso and Bernard (GII, 2014) demonstrate the importance of R&D expenditure and how the R&D expenditure been affected by the recent economic setback. This crisis made global economies to control and significantly reduce the R&D expenditure in 2009. It took another 3 years for economies to replenish with reasonable R&D investment, but this seems a very good recovery from the crisis. For 2010 and 2011, the overall (public and business) growth of R&D was 3% and 4.5%, respectively. Notably, business R&D expenditure had increased by 0.6% and 4.8% respectively for 2010 and 2011 in the OECD (Organisation for Economic Co-operation and Development) countries. However, this again brought down to 3.6% increase in 2012. All these imply that nations show high concern over investing in resources, including human resource, to bring a sustainable innovation process for sustainable economic outputs and development.
Systems and Strategies, and their characteristics, as another key determinant of innovation and productivity of a nation, become a powerful tool in integrating first two determinants. Good systems, and appropriate national and international strategies and approaches of a country will increase productivity and innovation. For instances, when a national reward and compensation system (salary) of a country fails to attract knowledge work (labour) inflows and if the national promotion system and practices fail to recognize and promote well experienced and qualified people (due to various interferences and influences), the nation cannot retain high qualified and creative people. To overcome this problem, just having only a policy by a nation is not sufficient, but it is the responsibility of respective government to ensure that the good governance takes place in every organisation with appropriate recognition and promotion of employees in it, consistently with the respective national policy. Similarly, when national education system seems not suitable to cater the industrial and national innovation needs, such education system needs to be redesigned to cater the needs of the nation, by exemplifying a model country for innovation. Hence, this paper argues that systems and strategies and their characteristics are one of key determinations of innovation and productivity of a nation, and their installation with good governance should take place in every organisation in a nation, even at the grass-root level. In most third world countries, like Sri Lanka, India, Pakistan, etc. (see the last 6 countries in Table 1 ), this is a crucial issue, where systems and strategies, and their characteristics have not been possibly handled and implemented by the respective governments with good governance in organizations. 3 Apart from the above, the interactions and relationships among the above determinants (1) (2) (3) are a key dynamic determinant of national innovation and productivity. The empirical studies about this determinant are very rare in the literature. In practice, interactions and relationships among human resources and their characteristics, natural and physical resources and their characteristics, and system and strategy and their characteristics are very much complex, but important aspects in bringing innovation and productivity. Many countries really failed to understand these interactions and relationships among them. At the same time, it is difficult to endorse empirical studies that do fully examine the possible interplays among these three aspects in view of contributing to nations' innovative capacity.
However, Lakitan's (2013) study on establishing effective innovation system in Indonesia identifies the challenges at three levels: core, ecosystem and anatomical levels. At the core level, it was very hard to strengthen the "communication and interaction between domestic technology developers and users". Explicitly, efficient innovation system should drastically contribute to growth, development and welfare of an economy. Thus, at the ecosystem level, creating conducive environment for an efficient innovation system is vital, but complicated. The major challenges faced at this ecosystem level are: (a) harmonizing regulations and public policies that are favourable for developing innovation system, and (b) synchronizing prioritized programmes and activities of related institution. The role played and challenges faced by an element (including human resource) should be carefully studied to devise strategies for progressive innovation. At the anatomical level, the challenges become much complicated, since every person has identical differences with respect to his/her organs. Lakitan (2013) also indicate that every individual's behavioural and attitudinal aspect of commitment is inherently destined to be a prerequisite in establishing an innovation process.
The interactions and relationships among (a) human resources and their characteristics, (b) natural and physical resources and their characteristics, and (c) system and strategy and their characteristics ultimately influence the 'innovation value chain' of a nation. According to Hansen and Birkinshaw (2007) , innovation value chain is a process, where organizations initially input knowledge through innovation process (internally and externally), transform it into innovative outputs, and eventually use these outputs to add values for the organizations. However, innovation value chain inherently underlines the complexity of knowledge translation into business value, and the significance of investments, all resources and human skills in the value creation process. Over time, studies indicate that the innovation process involves interactive relationships among different actors, elements and factors and is a non-linearity as characterized by complicated feedback mechanisms (Edquist and Johnson, 1997; Samara et al., 2012, as in Kline and Rosenberg, 1986) .
Finally, the changes in the above four aspects over time determine the level of innovation and productivity of a nation. It can be in short term or long term. At a certain level, the dissatisfaction of public and policy makers with the status quo of a country can lead to the changes in the above four aspects. The level of dissatisfaction varied, ranging from a nagging operational problem to a strategic threat to an impending crisis. Tiongson (2005) indicates that education reforms have greater impacts on income, expenditure, employment and wage level of a nation. In this context, consider for instance that over a time, people of a nation may experience dissatisfaction with the existing education system due to the unemployment and underemployment of educated youth, and their subsequent uneconomical effects. This status quo of the nation regarding the education system and other related systems necessitates suitable education reforms and the changes in related (human and other) resources, systems and strategies. Nowadays, Sri Lanka is a good example for installing quality systems for bringing employable graduates. It makes lots of changes in its human and physical resources (e.g. intended formulation of five hubs for knowledge, naval and maritime, aviation, business/commerce, and energy and power).
CONCLUSION
This review considers: (1) human resources and their characteristics, (2) natural and physical resources and their characteristics, (3) systems and strategies and their characteristics, (4) interactions and relationships among above three aspects, and (5) changes in the above four aspects, and concludes them as contributors (positively or negatively) and determinants of the innovation and productivity of a nation. The conceptualization of these determinants spells existing gaps in the literature at various levels, because of the complexity in defining the relationships among the determinants identified. Hence, for instance, a study can primarily investigate how the characteristics of human resources in a nation determine its innovation and productivity; or how national reward management of a nation can affect innovation potential of the nation, in consideration of complexity of the relationship among the variables. This paper critically and typically explores how the role of qualified human resources in shaping the innovation process and why the nations should have high concern over investing in human and other resources to bring a sustainable innovation process for sustainable economic outputs and development. This study also emphasizes that good systems, and appropriate national and international strategies and approaches of a country will increase productivity and innovation. This is somewhat a crucial issue in innovation, since systems and strategies, and their characteristics have not been appropriately handled and implemented by the respective governments with good governance in organizations. In practice, interactions and relationships among human resources and their characteristics, natural and physical resources and their characteristics, and systems and strategies and their characteristics are very much complex, but are important in bringing innovation and productivity. As it is difficult to endorse empirical studies that do fully examine the possible interplays among these three aspects in view of contributing to nations' innovative capacity, this paper provides an insight, as an implication, why these interplaying roles of such variables should be investigated. This is further endorsed with the preposition that the changes in the first four aspects over time determine the level of innovation and productivity of a nation.
A common believe is that understanding and adapting national innovation system of some leading innovative and productive nations can provide solutions to less innovative and productive nations. This is true to a certain extent. However, this review also observes dynamic changes in conceptualizing the innovation and productivity of a nation over time. This is applicable even in future.
Creating innovation and productivity as a process is a complex and dynamic. Therefore, this review suggests investigating how these five determinants influence each other and work together among them; and/or whether they work collaboratively or competitively. These studies can pave the ways for determining the actual level of innovation and productivity of a nation. This paper as a base contributes to that extent.
